it is not apparent why the thirst system should be so widely represented throughout the limbic system. Finally, the areas indicated by Grossman that produce drinking caused by application of carbachol are typically medial and dorsal to the hypothalamic areas that cause adipsia when lesioned (7).
18 AUGUST 1967 The proposal that drinking caused by stimulation of the brain with carbachol may, at times, be brought about by ventricular modification offers a possible resolution to these issues. First, such a view is helpful in understanding why stimulation of the fornix with carbachol produces drinking. Thus, the present view would suggest that carbachol diffuses from the fornix to the ventricle and then exerts its effect. Second, the increased drinking caused both by chemical stimulation of the septal area and by electrocoagulative lesions may be explained by assuming that stimulation effects are mediated by the ventricle while lesion effects are mediated by the destruction of nervous tissue.
Another possibility is that both the lesion and the carbachol stimulation are affecting the ventricle in such a way that the animal drinks more. Third, the wide distribution of the "thirst circuit" might be understood in terms of the wide distribution of the third and lateral ventricles in subcortical areas. Finally, the disparity in anatomical localization between points producing drinking by application of carbachol and points that modify drinking by lesions might similarly be understood as a difference in site of action.
If this suggestion is valid, certain conclusions are possible. First, a distinction between direct and indirect effects resulting from chemical stimulation of the brain may prove useful. When the caudate nucleus is stimulated with carbachol the animal turns contralaterally; an indirect effect of the drug is increased drinking by the animal. It is possible that drinking induced by the administration of carbachol may have both direct and indirect actions in certain hypothalamic regions, while only indirect ventricular action when applied elsewhere. Second, it would be of interest to discern the mechanisms for this drinking which is presumed to be induced by ventricular action. The paraventricular nucleus may be important in this regard since it is excited by acetylcholine and increases its activity with increased thirst (4 (8) reports that systemic injection of hypertonic saline produces increased unit firing in the same structures that our laboratory has implicated in chemically induced drinking and eating (7, 9) . Many other studies, including some using electrical stimulation, attest to the fact that neurons mediating behavior related to hunger, thirst, sex, and sleep are very widely represented throughout the limbic system (10) . Whatever the reasons for this wide distribution of primary drive substrates which Routtenberg questions, the phenomenon seems well documented.
The 
